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Abstract of JP2001 124714 

PROBLEM TO BE SOLVED: To provide the X- 
ray photo-electric spectrochemlcal analysis 
method of an insulator or a high-resistance 
sample that measures a photo-electron 
spectrum with electron-ray radiation conditions 
where the change rate of energy difference 
among a plurality of arbitrary photo-electron 
peaks for change in the electron-ray radiation 
conditions becomes zero in the X-ray photo- 
electric spectrochemlcal analysis method of 
the insulator or the high-resistance sample for 
simultaneously applying electron rays and 
monochromatic X rays. SOLUTION: An 
electrification state on the sample surface of 
an insulator or a high-resistance sample when 
XPS is to be measured can be quantitatively 
evaluated. Based on the result, electron-ray 
radiation conditions are systematically 
determined, thus analyzing the insulator or the 
high-resistance sample by monochromatic X 
rays under the continuously optimum electron- 
ray radiation conditions without relying on 
experience and intuition of a measuring 
person. 
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xmj/cm,T"»^^^-ma6i,>x , ( i ) m^sm<Dd>tm 

itctcUnit2&.±<Dmi-cs>^. ) (2) w.^m^m. 
^mm^f^citt?>xmt ( 3 ) m^^^mrieMW^ 

g£ (4) Xg (3) c^«g^J;i3. nSO^m-? f- 
ra®x*;l/s^f— MAi first (M first. A2 first. • • 
• . Ai first. • • • . An first) ^^MT^XUt, 
(fc/cL-. iai~n<DSI^t?*»3. i'©)® 
=&*g5£-rsas^r**. ) (5) «Ttt*JlSS=f*#C2«: 

^M-r^x^i (6) ^^m^mmmm^f^cz-rjmiL 

^C3556. 3lcm^=-X'^i7 h;l/irM?:mj:e>XSi. (7) 
Xg (6) nffl©31&«-?-f-5'ra©J:.^Jl' 

MAi second (AI second. A2 second. • • • . Ai 
second. • • • . An second) 5:St©t" -SXSi . 
(8) niffl:^r(COU-C7t«^^f--i'HCr)x^;U+*-M 
©^'fb*Di= (Ai first- Ai second) / (C1-C2) 
J6. 4>Ufc. n<l©Di*s^-C*SgiJ^^MO®ffiF*3-C0^C 
6«XS (9) ■e^-C^Ct,!.i&:e.«. Ai second 

%Ai firstiUr. a^rClitT. XS (5) CCMSX 
Si. ( 9 ) mi^mm^f^CZ-c:$:m^=S:mj: -5 Xfi 

icmMt?>tmmxit^tnm.m(Dximt^'¥^^^iffi 

fcf-~dt^^m\jtJiifih. BUlBAi firstimFlBAi secon 

^'f-mtm&itxmti:mmicmm-r:^mm^xu 

iSffi^a^f4©X«3fe«^=^36^Wffi«:*^lir. IWfe^t 

©7K^-?-f-i'ra©x;t-jU4^-^ (A' ) iPI— «S-C 

^<ft>ti?>m^tm^itxmt=S:mmcmm-r^^m^ 

i'ia©x;roV=*^--^ (A) i©^ (A' -A) ©$6*J-fii*5 

^(oxm^m^^^^m. 



C2) 0 0 1- 1 24 7 1 4 

2 

[i«*ii5] mT-mmtmmtxmmt^mmtxm 
^mimx ifmtmmn<D xm^m^^z^^mmicis t ^ 

■C. (1 ) jfJ^^if^C^fem^f- J; 0:3tm^-f-i7© 
iffi* n ffi3g»;-r 5XS i . ( fc/c L n » 2 tii©^^^ 
) (2) ##fe{tXS(cj:t3i^if4©*S-f-:^-<i' 
hJl'i'J«?rtf^c^>XfM<h (3) X^ (2) ©ffl^ifeSi 
DI«iBnffi©^mTf-i'^©x:^;l-^--MA' i (A 
10 1, A' 2. • • • . A' i. - • - . A' n) **«)SXS 
i (fc^cb. iKl~n©^!^r*>«3. Tfem^f-i?© 

^Cli -r SXg <!: . ( 5 ) S^^«rfriBRgSf^#ar 

^^f^^^X^i (6) XH (5) ©iffJ^^J: 0 niS© 
ifc«^f-i'IS©x4<.;u=¥^-3lAi (Al. A2. • • •. A 
i. • • • . An) ^^feSX^i. (7)XS(3)-e 

f#e>nitA' iixg (6) -ef#e,tifcAi©^A' i-ai^ 

^feSXSi. .(8) fel/4>A' i-Ai©^jPtfii*s±-C© 
20 ifcoi^r. gf5£©x;*i;l.^--<@E«T-C*Si*ttX 

g(9) «c3ii?>, ^^-c^ci^ffi^tt, mTmmm^f^ci 

4. KCCtf-#Sr*^©A' i-Ai€r#ML/r^Mb-CXIi 

(5) tciitjxsi (9) mi-m!mikf\^crt^n<Dtft 

«]Si^Sm©X|g3l6S-?^^»:Wffi. 
[0 0 0 1 ] 

30 mm (tyTXPstii-^. ) {cM-rsfeor**?. # 
s«^^©MSt*fr©«M{ b©:^ffi(cra^ & o 

[0 00 2] 

[ae*©e?tR] xp s {iKif4afflcci!E»ix^oi-^^-©x . 
fifctH3#. ^©^fes^oaubx^ii/'t^-issa (fflis) 

^©^^i^^U. 3l6^^f^©®)KJ:07u^©2lS^^i, 

ci*j-c#€.o xps-cmmfimhti^uiumiom 

40 ^ra&s. $<3ic. 2i^^^©aiJ)x4^ju:^-©jg;£ 

. [0 00 3] XPSti. :^n-:?'iLr?5«tiiT- (« 
^©4i-Ctt^i»!^X«l«ffi£i5??4©a'JSCC?SC^iiJS)* 
[0 004] iiJSim©$6ilttt3!>5m»J«^(C 

«. xpsaiJSr*.n>r*>^m3ii^j5J^s-r?.. cti 
50 fc^«t-5fc«i>-c*€.. ^Otctb. ^'^"J-itim^mip 



3 

[000 5 } ^nmmv^^-ri>wm<Dm&a. mst-r 

[000 6] ##fe{tx^4fflo^-5, i . m:fy^m^m^ o 
-c^c < mmmK. i>mmsti. ^nm^^np h ^-r s ^ 

[000 7] fc/c. $mmty.u^m^^fcx psm&v 

[0 0 0 8] -13. m^bXi^Ci. Xi^©x;rom^-iti 
Sc;f|a*f S ti<bx«|{cSiKfi©@WxiK4$* ^ct* C i J: 

[0009] C ©J; ^ CC, ifi^%S'J^Ofc«?)(C«*S#% 

[0 0 1 1 ] c©5^fficc(3:«A?©ic.flaw*o. m 
^«T^rt©K^{cg»©^&;V;^*«Abr-€-n*>6 

fi!(tll$n-5>m-?-*fiJfflf S«>© (#g§¥0 3 — 2 69 4 

-c-e-c*^6^-rs^^?r*ijffi-r.5fc© (Jl^Pg^O 3— 

1 1 3 3 5 A^^) tmmiinX\.^i>ifi. Ci^tifcflt 
J&r-SS^-g. mH5HOSiJ^©,'S-C+»i«ti^Ji 

[0012] */c. flfe©^SISiE:^ffi<!:L-C. WSfi^JK: 

[0013] 0*^1-. SiFOMW^Ja*5Xi®©M#tMl^ 
J; 0 4>:^^ < i^i Sti^tcB^srt-cmfi^TB*!^^ 
L/. x^©MWtR«sA^5 0 0 MmJaT-C{i7tm^^h--i/ 
©^fifiiili*i:;*c#<)tcSicora®*i|at^. c©^®* 

-5)fce*CC , ^if£f± 1 mm~ 2 ini«t*X/cfl[gtC^iS 
©4^y K€:iBSTS^ri£*s (*H!|$Sr2r^»4 6 8 0 
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4 6 74) tcia^sn-cci^,. 

[ 0 0 1 4 ] Sfc, m^^©R^^«!*sx^S©MI^<Sl||J: 

D ib:*:^ < i:Xi^ISS*^l^©^M*i+:9-{ClffiJE$n 

*J&StlT*JO (Paul E. Larson, J. Vac. Sci . Techn 
ol. A16 (6), rtov/Dec. 1998). C<D^^^WSkir i,-fi 
mthX. iE-Y:*->©iRf}^^*im^©M*fM«J:'3A 

■C. iE-f X^N- ^ry > i'-C2;X^^€:^SfC 

10 ^S-S. C©X>'^•■;>:S^CCJ:S2^J^m^ct^T•gti;c<^:^3 
mstiS«^tcj:i9S>JSS©^«*@jS-r^)55rffi 

g8¥ 1 0-2 4 6 7 1 2-^^i«) Aipg^snrt^s. $ 

^S*aTli^> (D. E. Fulqhun, 3. S. A . Vol.6, No. 
1, 1999). 
[0 0 15] 

[0016] vtmt. t/m^n'-ifc^mmmici^mLrj: 

?:fiJraL//c4>©-C*2,. 

[0 0 17] bipb. c©:^rs«5eftfl5-r*«). ins^ 
©^fi^cffl S i C ^ d^:;*; # < . t^m L fcMM^-C * -o T 

30 *isar*S3!p. ^ni«>pi^©^ia3!)S*s35>4*ijjBfr 
[0018] «^j^5S*^«=3&i-rnfc$**fe^bXi^K 

^3!)S^'fb"^S©"C (Hitoshi Tomizuka and Alcinri Ayam 
e, Analytical Science Vol 10, 1394). rtSiJ^JIIf— 

L-C5l6m^©iE5i!&:ifS-^x^.jl/:tf-;|:^-r?, c 

[00 19] *|6Bgi3:. ilBrail.'i&tcigi.&.^cSn/iifc© 
-r* 0 . bx^fc J: i,i&miJUtit6tm^<DX P 
SSiJSB#©^^^iiEiSr*j c ^ fc»©m^©M*f^fr:& 

[002 0] 

50 [P8s*^?^rs/cj*©^fg] u.mfimmi^<Dm-^K.it 



(4) 

S 

^m^fs<Dx.4-)i=¥~^ cisf-i'ioisf- 
[0 02 1 ] LiftL. immy.i>m&tnM.m<Dwmcis 

©M*t*ff=) tcio^^t-r^. -?-©s<t<tij, m^it. 10 

[002 2] CCV. «Si»iBjX«Biffila«*4©X PSM 

^cs. c©fci6. awse^jwiejgygsxttiifffitnMi*©*! 
^. im©i?s:^(c«{ii4ai3**)^fiS3n-5«^*s* 20 

®*/c. 7c^©'r:j->'ftBfSS©IIK:J:r>r*>Sfi[^ 

mm^i—WLtjii^m'^icit. i«*4Mi^r©^{4^RS*5^ 
^•r-&ni«6tt*s#^p,n-2>. attx4-ou+--©/j\st,^3t 

l>fcA. ^ffi©«fi[^?&©^*St-t-?>-rt,i<b#^etl 30 

s. 

[0023] ctUbcom'^ ©^«31fiK: J: tj itm^^t*^ 
i@BiT t -e©ajie!S©1ifiE{c J: 0 j^jl $ -5) . 
[0024] a8!)x4v;U+'-©;»c#ti*a^=- 

lB©f^^^Wrt,^SnJtgi4*iiSi,>„ 
[0 02 5] C©J:^{C, ^S©y*xXA»*5ge 

[ 0 0 2 6 ] -ecf, «SiSJ!gjX»lSfiJaS:?4©^SffliE 

Journal of Surface Analysis Vol. 2, P. 194, 199 
6), -r^ct?^. m^^©#^A3+:9'T*.5,J©^{i:tt^rt 

vomfiL'f^mtmn^mcm b . a^©x ^-^ Jb+--»fii 

*^'=>ilI^a§^a•S3lc^T■F^©x;^;^^^-||»HW©fii 
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[0 02 7] ^*r©XPSlCJ:-2,i^!^ 
Rt>'?S«!nSei4©fJSIIIK*iiL/-r:. IK«lff5(C. Sft^ 

^i©s^KM?:ff ^ X p Sic j:i>iimmxitimmiM 
[002 8] ttjiiDiD. ^§imit. ^^tm&^txn 

»©eS©:)£miF- f- i^F^ ©x^ ;L'+--M©^'fb**5tj 

5tiaM©igisi^-e 0 i & ^f^^mmsm^-c^m^x^ 

[0 02 9] WJ6©i:-5{C5fea-f-f-^ia©x^jU:^J- 

jcotr. «^©Rii*^©affcfi{cjpf-r-s*«i^ 

b--i'ra©x4^;L.+--M©^{tS©tb*, 
^-f-i'ra©x:tv;l'+'-M©^{tS3!)S0 iijctlli. i^iS 
«JXl*«ffila5S*4fc*iC*rSfic»?S©5ei;tt«*5^5 

[003 0] u.moy^^^miEsntc^f^im'^ifi,^ 

vs*Si-?■t■-i?^^x;^^;^+--^" ©y-^r'^fpgciL. 
©iSIr (31£^-T-f-5'ra©x4^;V=|^--^©^^t^«:>Et 

15) *ioi!Q:sa^^iajist^*moW'5^*i#^e.n 

[003 1 ] tctc, m^itxmcJ:K)»htltc^m^i^ 
[003 2] C©^M5*. •^^=-^M«^*i1i{4^7iJ® 

^^tfcmia-3i,»r#T, Tisa^b-i^rax^^^w+'-M 

©^ffc**S0Kia< jtCoT^fc^ (fla|jL«. 04©O.O6 
nA#ifi) fC7!cm^f-i7rax:}-.;b:^^-M©^<t^K:lJ» 

^{fc^*5M*H:t± 0 (c i^c 6 )ic > C ^ , 
[0 03 3] #e^bX^K:d:<E>3fcm^:^-<i' h.'H'JJgK 
^sn^ie^©$6>pffii««;*:-co.o5e\rc«).2>©-e, f- 

x^;U=^^-^©t6*fffi*so.o5evfetT-C**i«, HSWtC 
7!cm^t•-i'IBIx;^J^^-^©^-ft^*50 i^lJBTLta 

[0 03 4] s?t> c©j:^fej»^{c. ^\iim^mm=s: 

[003 5] t.fc. f-i'iax^JU^^-ll^fejJt&Sft:* 
©2*:©3lc«-?-f-i'tt, b'-i'x;^;U^--*s^5gg 

filtifc*>©4jliR-rSC<b*sgSUC^o f^aif-2.*5. 2 

*© tr- »x * ;i. ^-mufi 4 0 ^w±iltir €) C i 



[0 03 6 } J:0M:Wmc:^mM<D^m^9ikrt. 

btj:f)ih. ytm^:^^i^ hJi^mm^ntji'yjimt (4) 

XH ( 3 ) ©JtSmJ: 0 . n m<Dytm^\z*- ^m(OJ^^^)V 
^—^Ai first (Al first. A2 first. • • • . Ai fir 
St, — • . An first) ^ant^JL^t. (tctcL. 
i«l'-n©S!^r*f3. jfcM'T-li-^CDm^mMr^ 
m^T^^. ) (5) m^ft^M*f^ffC2tcSMT'SX 

mt (6) m^u^mmmm^f^a'cmmLrj:f)Sib^ 

(Dmm<k^. nMcOTtm-y-t^-^PflCDx^oU+'-ilAi s 
econd (Al second A2 second, • • • , Ai second • 
• • . An second) ^tt#*r -SXfii . (8) nffi^T 

(Ai first-Ai second) / (C1-C2) ^^^t>. i>Li>. 

n m<o[yif)^±xm^mM(ommi^T' orx^^ «xm 9 ccii 

'€'^r&l/^3&6^i. Ai secontfSrAi firstiLr. C 

i^citbx. xii(5) (^cm^TMt. (9) 

[0 0 3 7 ] ^ ht^c^mmt.. mMJM ( 5 ) ^c:tei^ 

gtccs«js$n/c'r-^^#ML):;c7;>56. tuieAi fir 

St <fc HUlBAi secondi ©M:OVJ^ 2 < ct ^ tC . 

mf ^ftc2*^M"r ^ c i ^i^M t -r -sit 2 istso 

[0 0 3 8] CCr. gEtcSfJ^?n;^cr--:^^#M-r-S 

n^Bmm^^} (o^'^yv^v^j^SLi^^ d>;^M±.mM^'i=i 

[0 0 3 9 ] *S?gCC cfc 0 . i^5f4CD^mt^a:^^7fe^^ f 
[0040] itfc. y^^mtiCj;:^ . l6^X«liJffic$i5S 

tm&itxmmt^m^itxmmt^^prj:< t^mr^ 
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xm^m^^yt^Vrmm^m\.K m^utm^itx^t 
^mm^cmm-r ^mmmx^mmmm^o^xu^m^^ 

^'-M (A* ) ciiiDj-^grtft^n^m-f-^i^feftx 

miEmwo:>iiM<D-^m'^\i-^m<Dx,^.ji:if^^ (a) 
<i:<^)M (A' -A) <Dm.Mm-^^mm<Dj:-^^}v^^-mEJ:^ 

[0 04 1 ] ^m&itm^m^^mmThm^. ^% 

[ 0 0 4 2 ] s/c. um(omm'&i)mb< . -^mm^t^ 
20 x\t. WrAmm^cmMhfcmitA^m(oc\s\i-^^^ x 

^ C <i::;{;5pjfg-e 35-2)0 [S. Hashimoto et al . , Surf. I 
nterface. Anal., 18 , 801 (1992)]o 

[0 043] ruf^i^$mmtm(^^^wmxu. m 
[ 0 0 4 4 ] /c/cL. immtxmt. mmxm^^A. 

[0 04 5] ^C-C^^H^^^ti^ ^^^e{tXJ^-C«rJ 

[ 0 0 4 6 ] 19 . *:^Hjr«. mm^xittmmtKm 
ox$m&itxm(fCjz^mm^^^mi^^^(ox$:>^. 

40 [0 04 7 ] CCr. B^^(Dx;^;^^---llliE&^. 

f--ii?<Dx^ol.+--ffiCC^Sn5SfJS^M^:®I^L.r^ 
5£*r^o ^f#fe{bXi^^J:^ffliJSr«. f->7x4^;m-^ 
-cc^^n'S^^&3:^;A:-co.2evr^^, cfc-^r, ttS 

M^Wr^ig-^, t:*-^PB^x;5'v;l/=^*-^^C&i0.4eVCD^ 

+*-iliiE&i0.4eV£ft5, 

[ 0 0 4 8 ] cfc o=i:<*wcc«. m-?igi?iii^e{tx^iii 
i^^feitx^® <!: ?:^ft < t hmr^xmyt^^yt 
so ^^tfrsg^ffli^ m^mtm^it:^tifcxm\^'-Ati: 
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^«f»c*it»r> ( 1 ) i>JSiSi^05pte«^b-i'<fc 13 3fe 

^T- b - i'om^n mm^-f i,xmt. ( /c/c l- n b 2 
ti±©m-c$,2.. ) (2) ^mmitxmcj:^-sm(6 
^{pv )\ym&^nrji ^nmt ( 3 ) xfi ( 2 ) 

:^A' 1 (A' 1. A' 2, • • • , A' i, • • • . A' n) ?r 

STMMi^^frcii -r SXg i . ( 5 ) m^i^^StiiBM 10 

f hJUS'M^ifi&^x^i (6 ) xg (5 ) (Dmmj^m 

±0 nM©7^mTf-i'PBlCDx4'Ob4^'-MA-i (Al. A2, 
• • • > Ai. • • • , An) 4*«6SX@<!;. (7) Xg 

(3) -cff e.n?cA' iixg (6) rweti/cAion 

A' 1-Ai?:*feSXgi. (8) *>U^>A' i-MOmM 

S<b#ttxii (9) (cii^. -g-^-r^ctiBttt, 

rxg ( 5 ) ccjttfxgi ( 9 ) m'f-mmmmf^cTcm 20 

*4©^S^;^'<i7 ^.'I'O^S'JS^tf&^Xgi?:^^^ 

[0 0 5 0] :^mMlCJ: K> , »i^%X«lgffiJn:S:t4©^ 30 
[0 0 5 1 ] CtifcJcO, m{4^flJ©^^t^Si/!)5^§ 

nfc^#r^a^!B^3^.«i«s^ai^f^^©ilJ^4^f '^ctm 

[0 0 52]^. *fiiiSiB5X»lifffieTK?4©5? 
[0 05 3} 

[ 0 0 5 4 ] 0 1 lct:^^m<DX P SilB©eiBSS-C*> 



#132 0 0 1 - 1 247 1 4 

10 

4, ^^#fe{t)^i!S5 . T:^5-f1f-2, 1tT^l©}« 
{'P?r*l|ffl)-rSfcs!)©^3> hn--7-3^^L/. ^Sn^ 

[0 0 5 5 ] ^^fe-ftx^ass tt^Kd;-pr». sa 

[0 05 6] t-r, ^m'&itxmsmbtsiK m-&itx 
U(D^im(>^x:^^BM^mmr?>m^(,c-oi,^-c. S2* 

=xg ( 1 ) = 

nffijffiR-rS. i'J^li:*4©ffi*i£3!)^':^^Hgr-*)-5>B#cc«, ^ 
*(Na. Ca^) f-i'ia©x*;mf-||;&gji|Rt.r 
[0 05 7] ?fe1i-^f-i'©ffltt. t:--i?^ox4^Jl/=P 
L'<. 4 OevJii±r*)ntf, m-iFi^m^f4=©^MfCJ: 

«t*SnJiet?*2.. 3!6SiFf-i»©ffi;&1^iiSJ^ 

■rSK^fc-D-Ctt, ffll^2.XPS^g©:)t;ST-x^wU+' 

^MQiCmTA^. Cr2p-Cr3p (Et/iffiH, Cr2p-Cls 

(*gK©liH) > cr2p-ais (3Ji5t,iffiH) ©Sn<-c* 
=Xg ( 2 ) = 

[0058] C C-CCl»l7J»3fii-C«)^©-C^m{c-^St- 

©^K, Bfl<j©^s^*s«iartsgmc^s^iiiE-c 

=Xg ( 3 ) = 

^C^T, Cirm^?:Mftt-rSii*>5C, ^feftXi^fC 
J: Sffii»#JJ?.ttl«ffiia5m©3tS^:^ i7 h ;^SJ^;&^f 

=XS (4) = 

•-XiC. xg (3) <DWmmmJ:*)X.mi-ViSiRbfcnm. 
©)lcm-T-f-^©ffl(cr>t,irx4'>JU+'-^Ai first (Al 
first. A2 first, • • • , Ai first, • • • . An fir 

St) *if»rs. 

[0 05 9] i«H«^©^ -5 (C. ifem^f - iXDm^fjk 

■rm^v$>K). i--n©si^-c*5, 

= Xg (5) = 

<jiJKL'fc*^^f-5'35SXg (6) -CtftotlS^m^ 



n 

=j:m (6) = 
=x.m (7 ) = 

Xli6©a'J®^:^j:0, Xg ( 1 ) r-jMtRL/cnfflCD* 
^■?-f— ^'<Dx;^ ^Ai second (Al second, A2 s 
econd. • • • , Ai second. • ■ ■ . An second) &^ 

-Xg (8 ) = 

<D^it*Di= (Ai first -Ai second) / (C1-C2) ?r3j? 
A. 4>b*>. n<iODi*i-r'^r0^c6«Xfi (9) tCji 
-e-^r&liJ&^tf. A1 seconrfSrAi firstil/t, C 
2?rCltLT:. (5) fCB?^. 
[0 0 60] ffiaiU/c*5. Ttm^-X'-ii' h jUitJ^tC^S 

= Xfi (9) = 

[00 6 1] m^OMS*^<h br^fgBj«l^t«>©tt 

[0 062] mmo:>wmcmtc-z,xu. cne.©^-^^ 

[ 0 0 6 3 ] fc/cb. — 3CD*ft==&^M-r S^^cW-rti 

e'iacDx4'oU=¥^-M©^{ba*^0 iJ^j:6n£t,»«^:c«, 
X5 ■yiys^'m^^^mTi^-^mOx.A^Mdf-mc^^ 

[0 0 64] $.fc. ^mm(Dm&{txm(D^^mi.^^m 
m$]E:mt, X p s mmmm&itxmsmmmi:m u 

[0 0 65] $e.lC. :*:^H^(i, :3'eTMF«3{CJStH^C#:t/ 

[0 06 6] sfc. :$i^m<m(omMi<oBmtLx. 0 
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=xg ( 1 ) = 

[0067] tctcL. 4¥m^itxmMim.x^it. x^t> v 

10 =Xg (2) = 

;X(C, #f#&<tXIK©i?^4 (m^i^«M*tO^:l^. ) M 

= Xfi (3) = 

XH 2 -Cff 6 n fcSiJSiliS^ J; !9 . Xg 1 -CiSJR L fc n ffl 
©Ttm^Fb-i^r^Ox^'oU+'-MA' i (A' 1. A' 2. • 
• • , A' • • • . A' n) ?:tt#-r2.. 
=Xg (4) = 

^cii-rs. 

20 [0 0 6 8 ] C CTCltt. mfe{l:XiEiCCj;^3tST-X--i 
= Xli ( 5 ) = 

=x^ (6) = 

^t^r, %hiC\tc9t^=i-7s^^ h;u<i:i3. Xfi ( 1 ) f 
Sf?L/cnffi©:it;m^b--d;Sx4'^;l/=f-MAi (Al, A 
2. • • • . Ai, • • • An) *^Jt>S. 
30 =Xg ( 7 ) = 

iKl^T, #^#fe<bXi^K:<fcSaiJ5£j!»><=,jf»E)tl/cA' iiAi 

= Xfi8 = 

PI^W^W^ejttfilAiB'f ^© X ^ ;l/ ifi E 4) (, i 
B#«, m^=-*i©MM^f}=Ci*fii*>4C^ML-CXg (5 ) 
c©^S©x4^;u=*^-$gEt3:#^*e{bXi^K:j: 

Tf xs ( 9 ) {cjitf . 

40 =Xfi9 = 

(9) . 

[0 06 9 ] i 

<'^^nri>i)K *:^H^«cn6iisswci!gs$ti^*>© 
x\tu<. *i%w©ae«j*s^3n-5.eHrtt?©sBis 

[007 0 ] <mMm 1 >i>M^I4i or v-d^*'-5>^ 
50 X : PKOO) «rfflU/c. *f7XS««-fv>^ab-;l'TJU 
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iitUXJit. Ba3d5-01s. Ols-S12p. Ols-Cls . NaTs 

[0 0 7 1 ] $/c. ^mmiE^r^fc^tfC^mr^m^ 
[0 07 2] 1 it. mmm&A ev. m^Amz 

^g(Z)^{£ffir^^O. OlmAiU/Cc 10 

[0 0 7 3 ] ^fe{b)c^ji»*ffljmjeB^^^fe{l:o/cAi 

— Ka«*. tiit}7 BW^ 1 0 0 0 Mm^r 

[0 0 7 4] m^tm'&itxu^^ti^ti<D^f¥Tm 

[0 07 5 ]i^lir. x= 'y^'a>lii^;$rO. 0 6mA<!: 

[007 6] ©BaBdSiOlsCDf-^l^patJ^^O.SeN^^-^ 

^ft^ (Ba3d5-01s) =-0.3/0.6=-0.5 (eV/mA) 
001s <!: Si 2p(D\i*-l7 Pati#5l. SeVE^i o /c. 
^{fc^ (0ls-S12p) =1.8/0.6=3 (eV/mA) 
(3)ais<L clsCD f - >7 <Dra«^?^jO . 6eVE?&^ o /Co 
^ffc^ (CUs-Cls) =0.6/0.6=1 (eV/mA) 
®Nalsi01sCDt--i5'(7)PBl&^$^0.7eV55^^-o/-(i. 30 
^{b^ (Nals-Ols) =0.7/0.6=-1.17 (eV/mA) 
CCOcfc^tC. X^ *:;^a>®SS*^O.OlJfnAiO.06mAr«. 
ytmi^ - i!7 <Dx ;b ^' -MO^^ b^*5 0 r J^c I ^OD 
x^ ':7e>a>-^iS;|:o.09mA<h^Ml/-t:f?Jg3fem^>^ 

[0 0 7 7 ] x^ '^'^'a ^irdS^O.oemA^Qtt^O.OftnA-^i 
^{b'r€>Cch-C. atRL/c4*lCD7fem-T-f-i?racr)x;^ 

0Ba3d5iO1s(Dfc-- tJ'Kii^Kjo.leV?** o/Co 

^{fc* (Ba3d5-01s) =-0.1/0.3^-0.33 (eV/mA) 40 

©m^ccoisi si2p(D h*- ^ Pa{3:— Sr*> o fCo 

^fb^ (01s-Si2p) =0/0.3=0 (eV/mA) 

^itm (Ols-Cls) =0.1/0.3=0.33 (eV/mA) 
©ISI^CC NalSib OlsCD ^ (DPa ti— ST'* /c. 
^fb^ (Nals-Ols) =0/0.3=0 (eV/mA) 
CCDJr^tC. X5 ':;e>'3>^^;^o.o6niA?^>60.09mACCti 

ijn-r'2>c<hr. ois-si2pfeTiNais-oisr^'r«f-d7x 

:r^Jl/+-^<D^{b^?&^0<i:^Cr>/Co tfc. Ba3d5-01s. 0 

is - ci<D f - X ;u ^-m<Dm tmiitm{i> u r o tea 50 
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[00 7 8] cn^(D3afJSJ:f3. ^yiy^ym^^^ 

tlfcfc^tfC^ ^l^r. X.^ yiy^lyMWL^O , 1 1 mAi 

a >«8£5r 0 . 09mA:?&^ 0 .llmA-^ i C i r 4 ?!a 
cD^fem-?- ^ rax * JU^'-^^OD^f b^«^TO<h 3^c -o 

[0 07 9] C<DC<h<*:0. m-^i^^x^ v'^B>m^ 
[008 0 ] tj::i6. ^mMmvlt. x 5 3 >SSSCD 
[008 1 ] <^«?{|2 >SMi*l4cb LXiitiJ^:^mm 

f^. IPA-Cgfe^^cD^g^^K^b/cmtC 1 5 0 "Cr 5 

Ari 02CDil'^;?/ X ^ffii ;^ ^^acc ct 0 ffM L/ 
/c„ ItMCDMJ^tiS 2 Onml?*S« fgUCDlSiSfilTj^n . 
7x 1 0l0Q<i:3fi-:,/£:^..^.r. ^ig^S^7b/c„ 

[008 2 ] 7lcm^fc:-i'P^(Dx;r.;U+'>-MiLTCr2p 
^01 s. Cr2p3— as. Cr2p3— Cr3pJ&StRU;^c„ Cn 0^5 

[0083] ^l^r. $m^itm {^^-Kam : >^>'7- 
4 5 0 h ) ^iS?40cMf* bTafJ^$ti/c^K3tm^ 

(Cr2p3— 01s. Cr2p3— Cls. Cr2p3— Cr3p)^®a L CCD 
ffi^A' iUfc^ m^X. «^1©X5 5.i^3>®3£ 
m-?-5^*^fe{b$n/c)« (ai— Ka^ : 

S(Dfc2?>©aiJ^^tf /Co T :^ ^ 1f- 2 J: «P Wm. 5 
n/cSTfem^OJ^'&x J: 0 ^3fe^^PBl(Dx 

(Cr2p3— 01s. Cr2p3— CIS. Cr2p3— Cr3p)?:S 

[0084] lasccc cDajj^(D*sm^^-r„ mo^mm-^ 

b/Co C (DS'J^r Jix 5 S> 3 0 . 0 5 mA. 

0 .0 7rnA. 0.11 mKtmtl^XK -A^J^^fCo 135 

A' -ACDffi*ffii«tiAb. ^Wfe{bx«ij^rf#6n/cx 

/Co 

[0 08 5] -ecr. :^mmx\ttK -Aomnm^^m 

m(Dx,^.)Vdf^mE (±0.4eV) «rtCCiR$-:>rti«>0.0 
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[0 0 8 6 ] A' -A:^^^4>OtCi50^^f4^ •>>'3> 

A) ti^^l^^^^^Lfc (X5 y'^B^mtLBO .11m 
A) (DX--^^ hJU (7.-N.>57 h;Ub) ^S6tC^L/Co ^ 
ClsCDtS^XJ^^U+'-fii (2 8 4 .8eV) r^StS^tU 

[0 0 8 7 ] 
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[US ] m^<Dmm^mcy^t^^m^rs(D:L^>)v^'- 
[116] m^(Dmsi^f^^^yifcm^<D^m^:^-<^ h 

10 )l^7n'^Mr:^^o 

1 m^-i^ 

2 ^mi^CD X ;l. ^SU^-r T :^ ^ 1f - 

4 ^fe{t)0^?2^. (Al-Ka^) 

5 im&itmm (Ai-Ka^) 

6 m[ 

*20 7 XJ»7feS^^}*^9^W^B*tt 
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